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List of characters used in the phylogenetic analysis.
* Multistate characters. ** Ordered characters.
Craniodental characters from Gaudin (2004) 1
Teeth: (0) absent; (1) present. **2. Dental formula: (0) typical mammalian dentition, with true incisors, canines, and postcanines; (1) identifiable incisors, canines, etc. absent, at least 7 upper teeth, 8 lower teeth; (2) 5 upper teeth, 4 lower teeth; (3) 4 uppers, 4 lowers; (4) 4 uppers, 3 lowers. *3. Toothrow: (0) horizontal in lateral view; (1) upper toothrow concave, lower toothrow convex; (2) C1 and c1 slightly depressed ventrally relative to the remaining molariforms; (3) C1 and c1 strongly depressed (Wetzel, 1985) .
4.
Left and right toothrows: (0) parallel in occlusal view; (1) anteriorly divergent.
5.
Inclination of teeth: (0) teeth implanted vertically; (1) upper teeth slant labially posteriorly, lower lingually posteriorly (Naples, 1982) .
6. Diastema: (0) absent or rudimentary; (1) elongate.
7.
Teeth: (0) brachydont; (1) hypsodont.
8.
Enamel: (0) absent; (1) present. **9. Modified orthodentine core of teeth: (0) absent; (1) present, small, typically avascular; (2) present, large, typically avascular; (3) present, large, typically well-vascularized (Ferigolo, 1985) .
10.
Thickness of orthodentine: (0) thick layer, thickness greater than or equal to the thickness of outer layer of enamel or cementum; (1) thin layer, thickness less than outer layer of cementum.
**11. Outer layer of cementum: (0) absent; (1) forms thin layer around outside of tooth; (2) forms thick layer around outside of tooth; (3) greatly hypertrophied, nearly as thick as core of modified orthodentine. (Ferigolo, 1985) 12.
Premaxillary teeth: (0) absent; (1) present.
*13. Size of C1: (0) smallest tooth; (1) greatly enlarged; (2) neither the smallest nor enlarged. *14. Size of c1: (0) smallest tooth; (1) greatly enlarged; (2) neither the smallest nor enlarged.
*15. Size of m3: (0) smallest molariform; (1) largest molariform, or equivalent in size to the largest; (2) neither the smallest nor largest molariform.
*16. Long axis of molariform teeth: (0) parallel or orthogonal to long axis of the toothrow; (1) oblique to long axis in posterior portion of toothrow; (2) oblique along entire length of toothrow; (3) oblique to long axis in anterior portion of toothrow.
*17. Occlusal surface of molariforms: (0) beveled, at times worn flat; (1) with large anterior and posterior step-like facets (Hoffstetter, 1956) ; (2) with strong transverse crests; (3) flat. 
24.
Alignment of C1/c1: (0) in line with other molariforms; (1) displaced laterally relative to molariform toothrow (Kraglievich, 1928) .
25.
Anterior projection of alveoli of C1/c1: (0) absent; (1) present.
26.
Curvature of C1: (0) straight; (1) recurved posteriorly.
27. M4 curvature, in lateral view: (0) straight; (1) curved anteriorly (Scott, 1903-4) . *32. m1 cross-section: (0) ovate anteroposteriorly; (1) rectangular; (2) square; (3) irregularly lobate; (4) irregularly lobate and elongate anterolabially to posterolingually, compressed perpendicular to long axis; (5) bilobate; (6) reniform, (7) ovate lateromedialy; (8) trilobate, Relative position of processes of ascending ramus: (0) condyle posterior to coronoid and angle; (1) condyle and angle subequal, both posterior to coronoid; (2) angle posterior to condyle posterior to coronoid. **42. Distance between processes of ascending ramus: (0) condyle closer to angle than coronoid; (1) three processes equidistant; (2) condyle closer to coronoid.
43.
Junction between ascending and horizontal ramus of mandible: (0) horizontal ramus blends into ascending ramus; (1) distinct constriction at junction, ascending ramus indented below anterior to base of angular process, joins horizontal ramus well dorsal to ventral margin of horizontal ramus.
44.
Ascending ramus with internal ridge running obliquely vertically from ventral edge, near the base of the angle, toward the last tooth: (0) absent; (1) present.
45.
Coronoid process hooked posteriorly: (0) absent; (1) present.
46.
Coronoid process with medial ridge running along anterior edge: (0) absent or rudimentary;
(1) present. 
49.
Medial fossa of angular process: (0) absent or rudimentary; (1) present.
50.
Tip of angular process inflected medially: (0) absent; (1) present (Scott, 1903-4) . **51.
Length of condyloid process: (0) short, <10% of MML; (1) moderate length, ≥10%, <15% of MML; (2) elongate, ≥15% of MML.
52.
Condyloid process orientation: (0) inclined posterodorsally in lateral view; (1) posterior edge nearly vertical.
53.
Position of condyle relative to dentition: (0) dorsal to toothrow; (1) at or just above level of toothrow.
**54. Shape of condyle in dorsal view: (0) expanded mediolaterally; (1) ovate, slightly wider than long; (2) elongate anteroposteriorly, narrow mediolaterally (Naples, 1982; Webb, 1985) .
*55. Shape of condyle in posterior view: (0) concave; (1) flat; (2) evenly convex; (3) convex medially, concave laterally (Sicher, 1944; Naples, 1982; Webb, 1985 (Webb, 1985) .
Profile of dorsal surface of the skull in lateral view: (0) horizontal or irregular; (1) profile of nasal region and braincase relatively horizontal, but nasal region depressed relative to braincase; (2) evenly convex (Patterson et al., 1992 **100. Length and width of nasal: (0) short and wide, ratio of maximum length to width measured at midpoint < 3.0; (1) ratio of length to width >3.0, <4.0; (2) elongate and narrow, ratio of length to width >4.0.
101.
Nasal width: (0) uniform along entire length; (1) expands anteriorly and/or posteriorly (Webb, 1989 ).
*102. Anterior edge of nasal: (0) with lateral process and medial process separated by distinct notch; (1) evenly convex; (2) straight or concave (Scott, 1903-4) .
103.
Anterior edge of maxilla with fossa lateral to external nares: (0) absent; (1) present.
104.
Anterior edge of palatal process of maxilla extends under external nares: (0) 
107.
Maxilla contacts frontal dorsally: (0) excluded by nasal/lacrimal contact; (1) present (Wetzel, 1985) .
108.
Maxilla with orbital exposure: (0) absent or rudimentary; (1) present (Novacek, 1986) .
109.
Maxilla contacts lacrimal within orbit: (0) present; (1) excluded by orbital exposure of jugal.
110.
Jugal participation in rim of maxillary foramen: (0) absent; (1) present. **111. Anterior extent of lateral and medial palatal processes of maxilla: (0) medial process anterior; (1) two processes of equivalent length; (2) lateral process anterior (Scott, 1903-4) .
112.
Maxilla with fossa behind last upper tooth: (0) absent; (1) present.
113.
Attachment of premaxilla to skull: (0) tightly sutured; (1) 
150.
Orientation of ascending process of jugal in lateral view: (0) oblique to nearly horizontal; (1) nearly vertical (Webb, 1985) .
151.
Relative lengths of ascending and descending processes of jugal: (0) ascending process less than or equal to descending process; (1) ascending process longer. **152. Width of descending process of jugal: (0) wide; (1) wide at base, tapers strongly toward tip; (2) narrow.
153.
Descending process of jugal hooked posteriorly: (0) absent; (1) present (Scott, 1903-4) .
154.
Number of posteriorly projecting points on distal portion of descending process of jugal: (0) one; (1) two.
155.
Attachment of jugal to skull: (0) firmly sutured; (1) loosely attached (Webb, 1985) . 
185.
Median ridge of occiput: (0) extends from foramen magnum dorsally to the nuchal crest; (1) extends dorsally onto the roof of the skull (Scott, 1903-4 
188.
Position of occipital condyles relative to dentition: (0) at nearly the same level as the dentition; (1) situated well dorsal to the dentition. 
352
Femoral diaphysis, mediolateral width (measured proximally as the minimum width of the shaft between the head and lesser trochanter; distally as the minimum width between the lateral epicondyle and third trochanter): (0) distal width < 85% proximal width; (1) distal width greater than 85% proximal width.
353
Position of greater trochanter of femur relative to crest between head and greater trochanter: (0) projecting prominently proximal to crest, so crest strongly concave; (1) projecting slightly proximal to crest, so crest slightly concave; (2) about even with crest, so crest nearly normal to long axis of diaphysis; (3) distal to crest, so crest slopes slightly distolaterally.
354
Shape of patellar trochlea of femur: (0) deeply concave mediolaterally; (1) Poscranial characters from 357 Spatulate styloid process (Pujos, 2002: character 
359
Position of the caput tali in anterior view (Pujos, 2002: character 28 modified) : (0) central (at the junction between the odontoid and discoid processes); (1) at the centre of the odontoid process; (2) medial (at the extremity of the odontoid process).
360
Calcaneum (Pujos, 2002: character 31) : (0) tuberous, torpedo-shaped, and slightly dorsoplantarly compressed; (1) flat and wing-shaped; (2) tuberous and the diaphysis is relatively gracile.
361
Cuneiforms (Pujos, 2002: character 32) : (0) three free cuneiforms (meso-, ento-, and ectocuneiform); (1) one free cuneiform (ectocuneiform) and a mesoentocuneiform complex; (2) meso-ento-ectocuneiform complex. Notes: AICc: corrected Akaike information criterion; div1: most recent diversification rate; turn1: most recent turnover rate; shift1: most recent shift time. Other diversification, turnover rates and shift times, from recent to older times are designated with incremental numbers. In bold is highlighted the best-fit model. 
